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National 
Semiconductor 


TapePak® 


The latest generation in VLSI packaging, TapePak is the 
package of the future—low-cost, reliable, high-leadcount 
packaging that’s easy to handle, easy to test, and easy to 
mount. It’s also compatible with existing surface-mount 
technology. 


TapePak uses tape-automated bonding technology and a 
unique, patented outer ring to protect the leads and, at the 
same time, provide an effective test interface. 


This outer ring is molded at the same time as the body of 
the package and creates test points outside the package 
leads. The test ring is discarded along with the tape as the 
package is excised by the automatic pick-and-place ma- 
chine at the point of assembly. . 


During testing, the leads themselves never come in contact 
with the test socket, so lead damage and coplanarity prob- 
lems are eliminated. The test ring also allows burn-in to be 
performed on each device. 

Not only does this ring protect the leads during handling, 
testing and assembly, but it also allows leads to be placed 
on centers of 0.012 inch-—0.020 inch (0.3 mm-—0.5 mm), 
while the test points are placed on standard centers of 
0.020 inch (0.5 mm), 0.025 inch (0.65 mm) or 0.050 inch 
(1.27 mm). That way, the test points are compatible with 
existing automatic test equipment. 

TapePak packages are significantly smaller than conven- 
tional and alternative surface-mount packages. TapePak 
lead counts range from 40 to greater than 360, yet the larg- 
est package measures only 1.1 inches (28 mm) square. 


Comparison of TapePak and Conventional Packages 


40L 44L 40L 
DIP PLCC TapePak 
8 


Lead thickness (mils) 10.0 10.0 2. 
Lead pitch (mils) 100 50 20 
Package length (mils) 2050 650 350 


Package width (mils) 600 650 350 
Package 175 180 71 
thickness (mils)* 


Volume ratio 24.4 9.1 
L 


1 
40L 44 40L 
DIP «© PLCC TapePak 
Long Short Long Short Long Short 


Lead length (in) 10 03 0.35 0.25 0.1 0.1 
Resistance (mOhm) 7 4 4 3 24 2.4 
Inductance (nH) 22 60 65 5 12 1.2 
Capacitance (pF) 05 02 03 02 02 £0.41 
(lead to lead) 


*Measured from seating plane to the top of the package. 
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A TapePak device can be less than 149 the size of a tradi- 
tional DIP and 1% the size of other surface-mount packages 
such as a PLCC. 


TapePak technology was designed to take full advantage of 
automatic assembly systems with their high speed and pre- 
cision. It can be used with existing precision surface-mount 
assembly equipment with minimal modification. The only re- 
quirement is an accessory for removing the test ring and 
forming the leads at the point of assembly. 


TapePak also provides a significant improvement in the 
electrical characteristics of each package. Lead capaci- 
tance and inductance, for example, can be reduced up to 
ten times that of other packages. Signal propagation time is 
also reduced, and thermal characteristics are improved. Be- 
cause of the tremendous space savings, TapePak technolo- 
gy offers much greater power density per unit area as com- 
pared to DIP or alternative surface-mount packages. 


Performance and reliability are improved because there are 
one-third fewer connections between the die and the PC 
board. Low-stress molding compounds also improve pack- 
age reliability. TapePak devices pass stringent environmen- 
tal tests, including autoclaving at 121°C at 15 psi and ther- 
mal shock from —65°C to + 150°C for 1000 cycles. 


No other package takes similar advantage of materials tech- 
nology to provide the combination of low cost, high density, 
testability, damage resistance, and reliability. 


TapePak has been accepted as an industry standard by the 
Joint Electronic Device and Engineering Council (JEDEC) 
and registration is in progress with the Electronic Industries 
Association of Japan (EIAJ). TapePak technology has also 
been licensed to other manufacturers for their own proprie- 
tary devices. 


Wire 


RN Bonding 


3 


PC Board 


TapePak 
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PC Board 


TL/XX/0077—-1 
With TapePak, there are one-third fewer 
connections between die and board 
than with traditional wire bonding. 
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Physical Dimensions 


National a 
Semiconductor All dimensions are in inches (millimeters) 


10 Lead Ceramic Flatpack Package (F) 


NS Package Number F10B 
0.015—0.019 
Gainey ae . wit seam | (0.381 —0.485) 
0.050 + 0.005 
<¢_— 0.030 —0.085 
—> (1.270 £0.127 
“*~ (0.762 —2.159) ee 
0.030, I 
(0.762) 0.250—0.370_ 
MIN (6.350 —9.398) 
sh 0,250—0.260 
ai | (6.350—6.604) 
f PIN NO. 1 I 
IDENT 0.250 —0.370 
7 — (6.350 —9.398) 
MIN 
0.045 
(7.143) 
0.004 —0.006 MAX TYP 0.005 
(0.102—0.152) (0.127) 


0.255 —0.265 
(6.477 -6.731) 


F10B (REV F) 


8 Lead Ceramic Dual-In-Line Package (J) 


NS Package Number JO8A 
0.400 
r (10.160) ‘ 
MAX 0.310 
olutola cava) MAX GLASS 
0.025 a, 
(0.635) 
0.220—0.291 
(5.558 — 7.391) 
ty L2y L3y 4 
\ 0.010 
(0.254) 
RAD TYP 
0.015 0.030-0.070 0.200 
0.290 —0.320 ———— MIN 576971778) (0.080) 
\ (7'366 8.128} _ (0.381) digo ca 
pa GLASS 
0.180 SEALANT 
(4.572) MAX zi 
A NI f 
aves 90° +4° 
0,008-0.012 95° +5 TYP 
(0.203 —0.305) | 0.020 —0.060 
oe » 0.310-0.410 ee . 8 | 0.018+0.003 0.125 -0.200 (0.508 — 1.524) 
(7.874—10.41) heel oO. ore0. (0.457 + 0.076) (3.175 — 5.080) 
: BOTH ENDS 0.100+0.010 see HA n0 | 
(2.540+0.254) ' 


JOBA (REV J) 
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24 Lead Ceramic Dual-in-Line Package (J) 


NS Package Number J24F 
com RAD ed 


0.315 MAX 


(8.061) GLASS 
0.030-0.055 
(0.762—-1.397) 
eines 0.060 +0.005 RADTVP  .200-0.320 
SEALANT (1.524 20.127) © 6.020-0.078 (7.366—8.128) 
(0.508 -1.778) 


0.180 0.225 
(4.572) (5.715) 


95° 35° 0.008—0.012 
a (0.203--0.305) 


TYP 0125, | TYP 
0.095 0.005 OH 0.100 0.100 20.010 010 0.018 0.018 +0.003 7 7 0.310~0.410 
(2.413) ENDS (2.54 40.264) a (0.457 +0.076) ae (3.175) (7.874—-10.41) 


28 Lead Ceramic Dual-In-Line Package (J) 
NS Package Number J28A 
pa MAX pain aaa; 
MAX GLASS 
0.025 
(0.635) 0.514-0.526 


(13.06-13.36) 


0.030-0.055 
(0.762-1.397) 
RAO TYP 
——ee 0.225 

(5.715) 


(17.40 Vaal) 
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y (0. 508—1.778) 


0.590-0.620 MAX 0.055 -0.005 
| ~——"rag06—15.748) | t (1397 20.127) 
0.020-0.070 
ogy 0.008-0.012 1 
99'S" [0.203-0.306) S| 


{. 0.125 
o.6e5 *0.025 anys shea ~|-- (3.175) 
0.686 _4.060 0.060-0.100 0.100 +0.010 0.018 +0.002 =a 
ivan 83) (1.524-2.540) (2.540 0.264) (0.457 +0.508) eras 
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Physical Dimensions 


40 Lead Ceramic Dual-in-Line Package (J) 
NS Package Number J40A 


0.025 
(0.635) nn? 0.530-0.550 
(13.462-13.970) 
AX GLAS 
0.030-0.055 
(0.762-1.397) 
RAD TYP 


0.590-0.620 -_, 0.180 0.225 
(14.986-15.748) a : (4.572) (5.715) 
MAX MAX 
0.020-0.060 5 
(0.508—1.524) ————E————— 


5° 0.008-0.012 


, 0, 203-0. 8) _| 


+0.025 a 0.018: 0.002 
s 0.685 _9 960 | = re aaa 0.056+0,005 (0.487 50. 61) 0.100 + 0.010 snsee a = 0.098 
; 10835 (1.39720. rary (2.540 « 0.254) 254 (2.489) 
(17.40 18) es mn mn x MAX (BOTH ENDS) 
J40A (REV K) 


ee . } 86° 94° TYP 


8 Lead (0.150” Wide) Moided Smail Outline Package (M) 
NS Package Number MO8A 


0.189 —0.197 
(4.800 —5.004) 
8 7 6 5 
0.228 0.244 
(5.791 —6.198) 
0.010 max 
(0.254) 
LeADNO.1 7 2 3 4 ft 
IDENT 30° 
; TYP 
0.150 0.157 
(3.810 3.988) 
0.010 -0.020 4505p = ee 
(0.254 —0.508) | ae swan (1.346 ~1.783) 0,004 —0.010 
: 
i ; [ -LELESES 4 ' SEATING 
r ; A A __ PLANE 
(0.102) 0.014 
0.008 —0.010 ( ———= 0,050 0.014—0.020 
ALL LEAD TIPS 016-0. 0.356) 0.050. e__-0.214-0.020 ryp 
(0.203 0.254} — we) ag — 2.016 = 0.050 (0.356) 270) (0.356 —0.508) 
TYP ALL LEADS {0.406 —1.270) TYP 0.008 typ —po||<¢— 
TYP ALL LEADS (0.203) MOBA (REV H) 


_ A Sere ccee - e-= 


8 Lead Molded Dual-In-Line Package (N) 


NS Package Number NO8E 
0.373 —0.400 
(9.474 —10.16) 
0.090 
0.092 petelheerheelar abel 0.032 + 0.005 
(2.337) (0.813 +0.127) 
PIN NO. 1 IDENT 8.250 0.005 is 
(6.35 + 0.127) PIN NO. 1 IDENT 
OPTION 1 y ie 
0.280 
cat" | 0.090 way ire Ke OPTION 2 
0.300—0.320 | (0.762) am .165=0.200 


(7.628.128) | 


20° + 1°—»> — (0. 
=. Ei 0.130+0,005_ 
eARE (3.302.127) 
re 0.125-0.140 
(3.175 — 3.556) 
0.020 
0.009 — 0.015 (3.175) (1.651) 90° + 4° (0.508) 
(0.229 0.381) TYP MIN 


95° +5 


NOM 0.018 + 0.003 


0.325 + 0.080 (0.457 20.076) 
1.016) 0.100+0.010 
(3.255 Bt 1 (2.540+0.254) 
(1.143 + 0.381) _ 0.060 
om (1.524) 
(1.270) NOBE (REV F) 


18 Lead Molded Dual-In-Line Package (N) 


NS Package Number N18A 
0.843-0.870 
0.002 | 0.030 _— in 
(2.336) (0. 762) 
NOM = MAX . 2] fii]_fo 
DEEP (2 PLCS) 
0.250 +0.005 
(6.350 +0.127) 
0.280 
(7.112) 
MIN 
0.300--0.320 | 
(7.620-8.128) 0.065 ._0.060 ae 0.130 +0.005 
oad (1.661) (1.524) (3.302 £0.127) | 
0.145-0.200 


(3.683—5.080) 


ial ee 0.020 
|-+—__- 0.025 20.015 a a a 0.018 0.003 0.125-0.140 (0.808) : 
0325 “he (0.635 20.381) (0.457 0.076) (3.175 3.656) 
L... +1.016) 0.100 +0 0.100 +0010 
(o25s af ni) (2.540 +0.254) 254) 
N18A (REV E) 
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Physical Dimensions 


20 Lead Molded Dual-In-Line Package (N) 


NS Package Number N20A 
1.013-1.040 
0.092 X 0.030 | (25.73~26.42) 
(2.337 X 0.762) 
MAX DP A ae 


0.260 +0.005 


PIN NO. 1 IDENT a 
(6.604 +0.127) 


aa i nu 
MIN 
0.300--0.320 J 


0.032 +0.005 
(0.813 0.127) 


RAD 


Bsc OPTION 2 
(7.620-8.128) 0.060 NOM 0.040 OPTION 2 ieee gani 
fics \ - (3.302 0.127) 
(1.651) 
0.145-0.200 
5 ae (3.683—-5.080) 
0.009-0.015 90° 0,004° 
(0.229-0.381) 0.920 
TYP 0.100+0.010 oe & 0.125-0.140 (0.508) 
0.060 +0.005 (2.540 20.254) 0.018 +0963 (3.175-3.556) MIN 
haze 70-080 (1.52420.127) (0.457 20.076) 
0.015 
+1.016 
(oss a) 
N20A (REV G) 
22 Lead Molded Dual-In-Line Package (N) 
NS Package Number N22A 
1.093—1.120 
(27.76-28.45) 
0.350 +0.005 
(8.890 +0.127) 
0.400-0.420 
(10.160-10.608) | | 
aa 0.020 (0.065 TYP aaa — 0.130 +0.005 
MIN (0.762) (1.651) (3.302 0.127) 
mM oOnAnnonnnn ~aew 0.145--0.200 
(0.508) 508) (3.683-6.000) 
95° 45° - 9,009--0.015 86° 94° 
40.025 (0.229—-0.381) TYP 
0.425 
i 0.125-0.140 
(10.795 7) 0.050 +0.015 0.100 Pe 010 0.018 0, rae (3.175-3.556) 
(1.27020.381) © —«(2.540 =0.254) (0.457 0.076) 
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N22A (REV D) 


24 Lead Skinny Dual-in-Line Package (0.300” Centers Molded) (N) 
NS Package Number N24C 


1.243 —1.270 
0.092 (31.57 — 32.26) 
(2.337) MAX 
(2 PLS) 
PIN NO. 1 0.260+0.005 
IDENT (6.604 +0.127) 


il EJECTOR PINS 
0.300 —0.320 (7.575) OPTIONAL 
(7.62 —8.128) RAD ae 
(1.018) 0.130+0.005 


(3.302 + 0.127) 


son 0.145 —0.200 


SuOISUaWG jesisAud 


(0.508) 
win. (3:683— 5.080) 
0.009 —-0.015 
(0.229 -0.381) +5 0.065. 
(:e60) 0.125 —0.145 
7-112) 0.018 + 0.003 (3.175 — 3.556) 
0.325 +00 ai aoe eats L . , sansion Z MIN 
(8.255 ay ; 0.100 +0.010 TYP 90° +4° TYP 
—0.381 (2.540.254) 
TYP 
N24C (REV F) 
28 Lead Molded Dual-In-Line Package (N) 
NS Package Number N28B 
0.510 + 0.005 
(12.95 + 0.127) 
19] fro} [sa] [22] [x3} [14 
PIN NO. 1 IDENT 
1,393— 1.420 
(35.38 — 36.07) 

0.030 0.600— 0.620 0.145—0.210 0.050 

ewe MAX a ———— TYP 0.125 —0.165 

0.762 15.24 — 15.75 (3.683 —5.334) (1.270) aay 
(0.762) ( ) (3.175—4.181) 9.929 

(0.508) 


0.009 — 0.015 
(0.229 — 0.381) 


0.050+0.015 0.100 + 0.010 0.018 + 0.003 eee 
(1.270£0.381) L- ee | : . laa ee ote 0.18 
0.625 * 8-025 (3.175 —3.683) 
625 0.015 
(15.08 zi oan) N28B (REV E) 
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Physical Dimensions 


40 Lead Molded Dual-In-Line Package (N) . 
NS Package Number N40A : 


2.043-2.070 
| (51.89-—-52.58) | 
(20) fee) fe7)_ fee) ies) f24] faa) f22h 2 


(1.575) 


AAD 0.550 «0.005 


(13.970 +0.127) 
PIN NO. 1 IDENT 


0.580 
(14.73) 
6 a ; 
. 0.05 
0.600-0.620 MAX (1.270) 0.125-0.165 
(16.240—15.748) 7 (3.175-4.191) 


0.145--0.210 
(3.683--5.334) 


wecite 0.000-0.015 ie 

nang “0028 (0.229-0.201) Typ} 0.020 

625 p15 0.075 0.015 & 0.100 20,010 0.018 10.003 (0.508) 

|. ic eae — a —_ MIN 
(tsar 83) (7.905 0.381) —| (2.540 #0264) a 0.076) sags ieee 
(3.175 3.556) 

N40A (REV &) 


48 Lead Molded Dual-In-Line Package (N) 
NS Package Number N48A 


2.393 —2.440 


(60.78 — 61.98) | 
38 (38) (37) [36] [35} (34) (33) 32) 13%) 30, 128 2et edt eot les 


0.550+0.005 0.062 


(13.97£0.127) (1.574) 


0.030 
0.600 —0.620 iy 0.125 —0.165 ; . a =3.20 
be 4. , i =t j 
(15.24 —15.74) { (3 ay 4.191) JY 


0.020 Typ 
0.580 say (0.508) 0.050 +0.015 o.100+0.010 _. || 0.018+0.003 0.050 
(14.73) min (1.270.381) (2.540 254) (0.457 £0.076) (1.27) 

0.009 — 0.615 0.125-0.165 

(0.229 -0.361) (3.175 —3.683) 


+6.025 N4BA (REV 0) 


0.625 — 0.018 


(5.00 +058) 
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40 Lead TapePak® Package (TP) 
NS Package Number TP40A 


PACKAGE CONFIGURATION AS SHIPPED 


st «—_- Sa 
. * 11.270=11 43) 
ae TOL NON-CUM 
(12.09 Sean * . oe 
= 09 £0. (3.699) —0 000 


a 0027 
>. ¢ - a 
LEAD #1 IDENT SST TE 
4 —u Ll \ 
—— on 
== —— 0 050 =0.450 
— (1 270=11 43) 
—4 TOL oo 
0.423 
eth = +0.003 € 74 ) 
9.046 — 002 7 
+0.076 0.516 
(1.108 + oe) ae 
3 PLCS 
(NOT USED FOR LOCATING) 
16.987) 0 596 + 0.006 50 
TYP {15.14 £0.152) 
TOP view O54 
or | este 0.005—0.010 moony eas 
(3.226) ; ALL AROUND (0.127 —0.254) 
‘P i TYP ALL AROUND 
1 (8 ) 
(1.092) 
+ N 
ve 0.000 -0.007 
vere 9.000.178) 
RECOMMENDED FORMED AND EXCISED RECOMMENDED FOOTPRINT 
PACKAGE OUTLINE 
0.385. 94 
. eer memreereee 
eT ue (9 779) °° 
0.0086 —0.0118 = 
(0 2184 “ mar)” ’ 
GT a oy 
f ra) — 
me ou = PIN " IDENT = 
Rae | Cc [8.193 
‘om | Cc (4002) 
ae | | Se 
— — | 
| memes | oc 
eee | c—__t 
ax | 
(000000000 = =" 
9.012 
0.0037 + 0.0007 0.065 +0 004 ———— TYP —m| l<a— jag — 0-008, TYP 
(0.0940 + 0.0178) barn 6510 102) ‘ oe (tes) 
SE eet 
—y Sin | TTT 
7 i000, I ri {On 
+t 0.180 0. a) zy 
Seen. eer ee - foo 
6*-4 TYP (4.572) P ett os (eazy 559) aa = are oa) (oa san) 
_ o 144 £0 182) . ee TP40A (REV A) 
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Physical Dimensions 


28 Lead Plastic Chip Carrier (V) 
NS Package Number V28A 


6 SPACES AT 


an 


oe 
(1.149) 
x 4B° 
0.410 —0.430 
(10.41 — 10.92) } 
SQUARE 
(CONTACT DIMENSION). 
0.020 0.018—0.018 
0,032 0.040 (0.668) (0.330-0.457)  _0.165--0.180 
(0.813 —1.016) MIN Tye (4.191 — 4.572) 
wl} lt 
0.005 0.015 | 
(0.127 —0.981) | 
. 0.026 —0.032, } 0.104 0.118 
DENT (0.660 —0.813) (2.642 — 2.907) 
0.450 | TP 
(11.43) 
REF SQ 
0.485 —0.495 
(12.32—12.67) 
SQUARE VaBA (REV G) 


44 Lead Plastic Chip Carrier (V) 
NS Package Number V44A 


jaa 3) 
1087 sacs ar 
Fi amstE 4 
oe ma 
i - zr 


17 29 OR | 
3 | 0 
10 SPACES AT aoe 
0.060 = 0.500 (13.38) 
(1.270 = 12.70) 


045 
(1.143) (1.270) 
AEF 

0.610-0.690 

<< _(15.49— 16.00) 
0.040 0.029 SQUARE 0.165—0.180 
(oats seve) (0.508 (CONTACT DIMENSION) | 0.013-0.018 m3 a (101-4872) 

MIN 


| al <+—<é. (osm 0.457 
0.005 —0.015 | 
oe 026 — 0.032 0.104—0.118 
10.660 0.613) (2.642 2.997) 
0.650 a oe bs 
(16.51) 
REF $0 
(17.40 — 17,68) V46A (REV) 
SQUARE 
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52 Lead Plastic Chip Carrier (V) 


NS Package Number V52A 


12 SPACES AT 
0,050 =0.600 
| (1.270 = 15.24) 
33 21 


0.060<0.600 0.750 +0.003 
(1.270 = 15 24) (19.05 +0.076) 


0.165 —0.180 
(4.191 —4.572) 


0.018 — 0.040 


0.026 — 0.032 (0.457 — 1.016) 


(0.660 — 0.813) 
TYP 0.095 —0.125 
(2.413 ~3.175) 


\m 
a 


=< 
= 
—T 
Fe sd 
0.013 —0.018 
0.330 —0.457 
( es, ) r—T (0.710 0.730 0.785 —0.795 


(18.03 — 18.54) (19.94 — 20.19) 


0.065, 
(1.143) 
46 
\) 
= 
0.045 
aT a LEAD #1 IDENT (1.143) a 
6.750 +.0.003 
(19.05 + 0.076) 
VS2A (REV A) 
68 Lead Plastic Chip Carrier (V) 
NS Package Number V68A 
0.020 
0.050 = 0.800 (0.508) 
(1.270 = 20.32) MIN 0.045 
0.050. 16 SPACES AT 0.104 —0.118 | (1.143) 
(1.270) (2.642 —2.997) | 
REF . Sena ceed 
(amas 
a 10 — 
y “Tj 0.045 
yy. oo (1.143) 
Gum! 
0.013-0.018 5 — 0.950 
(0.330 —0.457) Ca 6. 487) "— 124-13) 
1 0.910 —0.930 | _—— fale 
0.826 0.050 =0.800 11—23.62 a 
20.98) 112702 20.32) ig ) — 0.985 — 0.995 
(20.98) (1.270 = 20.32) SQUARE — Er 
NOM 16 SPACES AT CONTACT — err tha ) 
DIMENSION 11 
_— 
rr 3 = 
O "ERT O = 
BIA HOM Hy | 0.026—0.032 
44. = —T | (0.660 —0.813) 
(¢ 
0.032 — 0.040 | 
En 0.826 geet i (0.613 —1.016) | 
(20.98) 0.165 —0.180 
NOM 0.005 —6.015 (4.191 — 4.572) 
127 —0.381 
" a : s V6BA (REV G) 
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NOTES 


NOTES 


NOTES 


